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18-22,  1987,  Campobello  Island,  New  Brunswick,  Canada. 
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on  Photochemical  and  Electrochemical  Surface  Science  at  the  American  Chemical 
Society  meeting  Sept.  3,  1987,  New  Orleans,  la. 

"In  situ  Determination  of  the  Geoineiiical  Structure  of  Adlayers  on  Electrodes  by  Surface 
EXAFS,"  symposium  on  Substrate  Morphology  -  Single  Crystal  Surfaces'  at  the 
Electrochemical  Society  meeting,  in  Atlanta,  May  15-19,  1988. 

"Geometrical  Structure  of  Adlayers  on  Immersed  Electrodes,"  4th  International  Fischer 
Symposium  on  'Electrochemical  Phase  Formation  and  Dissolution,'  June  16,  1988  in 
Karlsruhe,  ERG. 

O.  R.  Mclroy: 

"Application  of  Surface  EXAFS  to  the  In  Situ  Structural  Determination  of 
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'"Two  Dimensional  Compressibility  of  Elcctrochcmically  Adsorbed  I  cad  on  Silver  (1 1 1)", 
symposium  on  'Substrate  Morphology  -  Single  Crystal  Surfaces'  Electrochemical 
Society  meeting,  May  15-20,  1988,  Atlanta  Ga. 
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"In-Situ  Structural  Determinations  at  Metal/Elcctrolytc  Interfaces",  Conference  on 
Chemistry  and  Physics  of  Electrified  Interfaces,  August  29,  1988,  Bologna,  Italy. 
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The  purpose  of  this  project  is  to  experimentally  probe  and  theoretically  model  the  structure 
of  the  charged  liquid  solid:intcrface.  X-rays  from  a  synchrotron  source  arc  the  experimental 
probe.  Direct  structural  information  about  selected  bonds  in  the  electrode  interface  is 
obtained  from  grazing  incidence  fluorescence  detected  BXAFS.  The  absorption  near  edge 
structure  provides  information  about  the  state  of  oxidation  of  the  adatoms.  Information  on 
long  range  order  of  adlayers  can  be  obtained  from  grazing  incidence  x-ray  diffraction. 
Changes  in  both  the  structure  and  the  oxidation  state  as  a  function  of  the  potential  will  give 
information  on  the  inner  layer  of  the  electrode  interface  which  has  been  unavailable  until 
now. 

Theoretically,  we  have  searched  for  more  accurate  equations  for  the  simpler  models  such  as 
the  primitive  and  ion-  dipole  models.  In  particular,  we  intend  to  search  for  accurate,  yet 
tractable  theories  for  structured  interfaces,  in  which  the  solvent  has  a  tetrahedral  coordination 
shell  and  the  surface  is  not  smooth.  Furthermore,  models  for  charge  transfer  processes  will 
be  studied 


Results 


During  1987-88  we  carried  out  successful  in-situ  FXAFS  experiments ,  for  silver 
undcrpotcntially  deposited  on  a  gold(lil)  surface  and  bromide  adsorbed  on  a  silvcr(lll) 
surface.  Using  in-situ  grazing  incidence  x-ray  scattering,  we  also  measured  the 
compressibility  of  a  two  dimensional  lead  layer  on  a  silvcr(  111)  surface. 

One  of  the  purposes  of  studying  Agon  Au(lll)  was  to  sec  whether  the  Ag-Au  distance 
varied  with  potential.  It  did  not. '  "We  also  obscrvecFbackscattcring  form  oxygen,  which  we. 
assign  to  water  adsorbed  at  specific  sites  on  the  Ag  surface.  The  silver-oxygen  distance  was 
also  constant,  independent  of  potential.  The  bromide  data  is  being  analyzed. 

T  heoretically,  we  studied  an  exactly  solvable  model,  obtaining  the  first  solution  of  a  doubly 
periodic  potential.  Continuing  with  the  kinetic  theory  work,  we  analyzed  the  problem  of  the 
electric  microficld  distribution  in  a  model  ionic  solution.  We  obtained  exact  conditions  for 
the  distribution  of  the  electric  field  in  a  cavity  in  a  solution. 
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We  expect  to  be  able  to  run  several  times  during  the  next  year  at  Stanford  and,  possibly,  also 
get  time  at  Brookhaven.  Our  intent  is  to  study  the  structure  of  bromide  on  silver  at  two  or 
more  coverages  to  try  to  observe  coverage  driven  structural  changes.  We  also  intend  to 
further  characterize  the  upd  layers  of  Cu  on  Au  at  half  coverage  and  in  the  absence  of  sulfate 
ions. 

We  plan  to  extend  the  x-ray  diffraction  studies  to  monolayers  of  thallium  and  bismuth  on 
silver.  We  also  intend  to  probe  the  effect  of  the  substrate  on  these  incommensurate  adlayers, 
by  studying  Pb  or  some  other  metal  on  several  different  substrates. 

We  will  pursue  the  work  on  the  double  layer,  trying  to  develop  simpler  and  norc  accurate 
theories  for  the  primitive  model,  such  as  the  bridge  function  MI  INC.  and  also  more  realistic 
models  that  include  structural  features  of  the  surface,  as  well  as  the  solvent.  We  will  start 
calculations  on  small  clusters  of  metals  that  simulate  the  interface  to  determine  the  relative 
stability  of  models  that  are  consistent  with  the  experiments. 
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